This study analyzes the relationship between the direction of corporate diversification, technological resources and performance, proposing a dynamic framework between the three.
Introduction
This study analyzes the relationship between the direction of corporate diversification, technological resources and performance, proposing a dynamic framework between the three.
To do this, the Resource-Based View of the Firm (RBV) is taken as a basis. This is included in the line of thought which uses this focus to explain the growth and development of multibusiness firms (Foss, Knudsen & Montgomery, 1995: 7) . The RBV provides that growth is determined by the resources available to a firm as they accumulate over its history (path dependence). The justification for diversified firms is the sharing of strategic resources between businesses (Mahoney & Pandian, 1992: 367; Penrose, 1959; Peteraf, 1993) . Making use of synergies in a diversification occurs around a base of intangible resources, generally technological or commercial. Given the decisive role of technological resources in ensuring business success (Zahra & Covin, 1993: 451) , the attention of this study is focused on analyzing their dynamic interaction with the direction of corporate diversification and its influence on performance. Miller (1984) affirms that there are strong links between a firm's technology, strategy and results: this is supported in a long tradition in the literature. Baldwin & Scott (1987: 112) underline the major challenge involved in proposing relevant hypotheses in which the key variables will be endogenous: "modeling and testing the relevant hypotheses in a dynamic process with industry structure, firm's R&D effort, and innovation all endogenous pose some of the greatest challenges for future work".
In this study, a dynamic relation is proposed between resources and direction of corporate diversification in both directions, interacting together over time. The direction of corporate diversification is going to favor the creation of synergies and the leverage of core resources and capabilities, which will then become the base for future growth and performance. The aim is to overcome some of the deficiencies of earlier work, using an endogenous structural equation model which includes the simultaneous interactions of the variables in a longitudinal framework.
The scarcity of studies which contrast the RBV postulates has been recognized (Farjoun, 1994) . This study tries to support the theoretical propositions with an empirical analysis using the information supplied by the Survey of Business Strategies, a representative sample of Spanish manufacturers carried out between 1990 and 1997. This source has already been used for some studies on diversification (Merino y Rodríguez, 1997) . The proposed model is used to longitudinally analyze company behaviors (Bergh & Holbein, 1997; Schulze, 1994: 143) . Analysis of the framework with the use of an adequate technique such as the simultaneous equation model, makes it possible to reach a better understanding of the phenomenon and to build a greater explicative power 1 . The RBV advocates the internal development of core resources (Dierickx & Cool, 1989 : 1505 . This study analyzes the propositions with a sample of firms in which only internal growth is used.
The second section gives the theoretical basis for the proposed model, with an theoretical discussion on the dynamic relationship between intangible resources and diversification, followed by consideration of their influence on performance. The third section covers the empirical study, aiming to illuminate the model's theoretical propositions. The paper closes with a discussion on the results obtained and conclusions.
A dynamic Resource-Based analysis of the interaction between technological resources, corporate diversification, and performance
This work proposes a dynamic framework aiming to integrate a series of research topics in Strategic Management. A series of points are used in a combined way, so differentiating this study from other work in the field in which a partial and non-dynamic vision is set forth. The framework's points are:
-The accumulation of resources and their characteristics determine a firm's performance, in general from an RBV (Penrose, 1959; Barney, 1991; Amit & Schoemaker, 1993; Coff, 1997; Makadok, 2001 ). An assumption which is present in the RBV (Conner, 1991 (Conner, : 1321 Shulze, 1994: 130-133) refers to the existence of a causal relationship between the differences in a firm's provision of resources and the differences in its results.
-It is relevant to analyze the relationship between a firm's portfolio of resources and capacities and the strategies which can be developed from them, such as diversification. Resource accumulation determines corporate diversification (Penrose, 1959; Lemelin, 1982; Reed & Luffman, 1986: 34; Chatterjee & Wernerfelt, 1991; Chenhall, 1984; Montgomery & Hariharan, 1991; Montgomery, 1995: 9; Silverman, 1999) . A focus based on resources has been widely used in research on diversification (Rumelt, Schendel & Teece, 1991) .
-Also of interest is the analysis of the strategies which contribute to the development of resources and capabilities which give a competitive advantage (e.g. Dosi, Nelson & Winter, 2000) . Corporate diversification determines the accumulation of resources.
This is an aspect which does not appear in an explicit way in many studies, but which must be considered under a dynamic conception. (Davis & Thomas, 1993; Scott, 1993; Chen, 1996; Teece, 1998 ).
-Corporate diversification and its influence on performance. This is a subject with strategic direction which has been widely analyzed and on which there is no agreement (Dess, Gupta, Hennart & Hill, 1995 offer a review of the most relevant work on this).
These topics make up different aspects of one single reality, the growth of the firm. An integrated analysis is therefore useful, especially one which introduces the dynamic aspects inherent in growth. On these lines, Itami & Numagami (1992) analyze the interaction between strategy and resources, centering their attention on technological intangibles. They suggest that at least three perspectives exist: 1) strategy capitalizes on resources; 2) strategy cultivates resources; and 3) resources cultivate strategy. Falkenberg (1996) extends this model to all types of resources and adds a fourth perspective (dynamic) between strategy and resources.
An integrated model could allow consideration of the indirect relationships between these elements. It is possible that intangible resources do not only affect results in a direct way, but also via the diversification strategy which they influence. In the same way, a diversification strategy affects results directly and via the resources which it helps to accumulate.
The dynamic approach proposed here allows a more explicit consideration of the environment, so covering one of the criticisms made against the RBV (Foss, 1998 : 143, Montgomery, 1995 . The introduction of evolutionary theories contributes to this; although their analysis level is industrial, this does not exclude an analysis level on the firm RBV (Foss, Knudsen & Montgomery, 1995: 13) .
The introduction of dynamic approaches in RBV, influenced by the evolutionary theories on this focus (Nelson & Winter, 1982) , introduces the Shumpeterian conception of business development (Mahoney & Pandian, 1992: 374) . This dynamic character considers history to be one of the determining factors in a firm's strategy, or path dependence (Teece, Rumelt, Dosi & Winter, 1994; Williamson, 1998) . As a result, it is possible to distinguish two different RBV formulations (Mahoney, 1995) , denominated by Foss (1997) as the "traditional focus" and the "focus on dynamic capabilities and core competences". The latter includes the dynamic of aspects such as innovation, organizational learning, resource accumulation, construction of abilities, attention to knowledge as a fundamental strategic resource and analysis of a firm's ability to renew its existing resource base and generate new ones (Hitt, Clifford, Nixon & Coyne, 1999) . The process school places greater emphasis on intangible resources and on the ways in which they affect a firm's ability to generate profits (Schulze, 1994: 142) .
According to this dynamic approach, growth will need a resource base capable of regeneration within a cycle, in which it is used, perfected and completed, starting from the construction of dynamic capabilities (Teece, Pisano & Shuen, 1997) . Resources will be organized around a series of core competences on which new products and businesses will be developed; in their turn, these will generate new resources which will then serve as a base for further growth. The dynamic capabilities of a firm depend on R&D resources (Dosi et al 2000) . A dynamic strategy should generate, in present time, sufficient intangible assets to ensure that accumulated stock allows a firm to make its future strategy viable, making effective use of these resources. In this way, a dynamic fit is obtained which gives rise to synergies between the two (Itami & Roehl, 1987) .
Dynamic interaction between technological intangibles and corporate diversification
Some RBV-based studies have shown an influence by diversification strategies on R&D intensity (as an approximation to the accumulation of technological resources). Other studies have concluded that R&D investment exercises an influence on business diversification. The influence of each within a cycle, as proposed in Figure 1 , will happen in a continuous way, each reinforcing the other over time. Thus, R&D investment will generate results (technological resources) which are applicable more widely than the initial proposaldiversification. At the same time, a greater degree of diversification, preferably of a related kind, will provide a greater number of opportunities to offer new products and aim at new markets. This will support new R&D investment in order to compete in these new business areas. There will be a leveraged influence via this cycle on the firm's performance, as discussed in Section 2.2. Penrose (1959: 142) made clear the role of technological resources in growth and diversification 2 . Kitching (1967) suggests that technological synergies may be the most 2 (137) "...if one examines closely the established firms with a long history of successful growth, and in particular, the genesis of their product diversification, one will find that their strength lies in the fact that they have established and maintained a basic position with respect to the use of certain types of resources and technology and the exploitation of certain types of market".. (114) "...the exploration and research involved will certainly speed up the production of new knowledge and the creation of new productive services within the firm. There is no reason to assume that the new knowledge and services will be useful only in the production of a firm's existing products; on the contrary, they may well be useless for that purpose but still provide a foundation which will give the firm an advantage in some entirely new area." desirable and that there is a positive relationship between these and diversification; this is in line with the work of others such as Gort (1962) , Amey (1964) and Sutton (1973) , whether at the firm or industrial level. Chandler (1978: 421) affirms that: "It was natural, then, that enterprises which had the greatest resources invested in research and development were the first to diversify and the ones to grow most rapidly by a continuing strategy of diversification". Chatterjee & Wernerfelt (1991) analyze the influence of the type of resources available to a firm for its growth and in the type of diversification followed (see also Chatterjee y Singh, 1999) , concluding that physical and intangible resources favor related diversification, while financial resources favor non-related diversification. Chenhall (1984) and Bettis & Mahajan (1985) establish a positive relationship between diversification type and a series of factors, including the firm's internal resources as regards technology and innovation, marketing, and size; this is coherent with the work of Montgomery & Hariharan (1991) . Innovation, identified as R&D investment, will mean a capacity to produce a wide range of products and the accumulation of experience in managing complex technologies. Lemelin (1982) finds that it is more probable that firms in a given industry will diversify to other industries within that same category, in such a way that they can transfer intangible resources between related activities. Reed & Luffman (1986: 34) underline the use of technological resources related to R&D investment among the reasons given for diversification. Silverman (1999) concludes that a firm's technological base significantly influences its diversification decisions. Montgomery & Hariharan (1991) and Merino & Rodríguez (1997) , among others, use a firm's R&D
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Corporate Diversification spending against the industry average as a variable relating to diversification decisions. With the aim of manifesting the relation between the underlying core resources in a firm's different business areas, Robins & Wiersema (1995) propose a diversification measure which includes some similarity indices between different industrial categories, starting from the interindustrial flows of technology. Macdonald (1985) affirms that diversification decisions are affected by the similarities between the starting and destination industries, reflected to a similar intensity in R&D. In this way, R&D investment generates resources which induce diversification to other activities where they may be used. Furthermore, the characteristics of the destination industry attract diversification (Scherer, 1965b ).
All the above allows suggestion of the following proposition:
Proposition 1. Ceteris paribus, the accumulation of technological resources influences the direction of corporate diversification, favoring a greater diversification and a higher degree of relatedness in the future.
For Markides & Williamson (1994) , the really important long-term benefits of diversification depend on its contribution to creating and/or accumulating, rapidly and efficiently, new strategic resources. Diversifications's influence on the accumulation of technological intangibles will depend on the degree of relation between the businesses, at the level of strategic technological resources. This is related to the concepts of purposive diversification (Scott & Pascoe, 1987; Scott, 1990 Scott, , 1993 and technological diversification 3 (Hughes 1987; Granstrand, Patel & Pavitt, 1997) . For Scott (1993) , corporate diversification is linked to the diversification of R&D activities, which aim to try and make use of synergies in the R&D of different industrial categories, so that the diversification followed drives technological development. The suggestion is that the differences between businesses of the same industry are related to the degree to which R&D synergies are sought in different industrial categories; this will determine the master for purposive diversification. In this way, diversification will tend to increase R&D spending. On the whole, firms become more technologically diversified over time as new opportunities emerge from general changes in science and technology (Granstrand et al, 1997: 8) 4 . Nelson (1959) affirms that a firm's degree of diversification should positively influence the expected profit from its R&D effort, because a more diversified setup is in a better position to use its research outputs. Scherer (1984) finds a greater propensity to seek patents when there is wider diversification. Davis & Thomas (1993) , after offering a critique of the degree of relatedness as an imperfect measure of inter-business synergy, propose a direct measure for synergy degree which includes the effect of diversification on innovation level. Chen (1996) analyzes technological expansion by examining the interaction between a firm's diversification strategy and its internal capabilities, affirming that adoption of technology is facilitated through these strategies; this is coherent with Jovanovic (1993) . Granstrand & Oskarsson (1994. 355) warn that technological diversification may in some cases lead to adoption by a firm of product specialization 5 .
The following proposition can be extracted from the above: 
Technological resources, corporate diversification, and performance
The effect on performance of the above framework will appear in a triple sense. Firstly, and extensively covered by the literature, there is an effect of corporate diversification on performance. Secondly, intangibles affect performance. Thirdly, it is possible to simultaneously consider the evolution of diversification and the accumulation of technological intangibles over a period of time, and how the two interact. This latter removes the conceptual
limitation on some studies which analyze the factors influencing performance.
The RBV attributes better results to competitive advantages based on a firm's internal, idiosyncratic factors, and suggests that diversification which widens the market for these factors will generate even better results. (Geringer, Tallman & Olsen, 2000: 54) . Greater diversification will offer better results over time to the extent to which it is based on the accumulation and usage of complementarity between intangible resources, around technologies and their relationship with the corporate diversification. Specific resources explain a significant part of the relation between results and diversification strategy (Schulze, 1994: 141) , which agrees with the findings of Wernerfelt & Montgomery (1988: 246) . These latter authors postulate that the higher efficiency of specific resources may offer a greater profitability if they are used in closely related markets. Chatterjee & Wernerfelt (1991) give as one of their main conclusions that firms with better results, ex-post, have a better fit with the model that they propose, which relates resource characteristics with direction of diversification. Hitt & Ireland (1986) find that improved results are obtained by developing and exploiting distinctive competences, relation moderated by the type of diversification strategy. This is supported in some work such as Snow & Hebriniak (1980) , which suggests that a set of performance-related activities are affected by a series of conditions inside the firms. Pisano (2000: 129) points out that the last decade has seen an increase in studies covering the link between organizational capacities and competitive performance, citing the work of Teece (1982) , Nelson & Winter (1982 ) Wernerfelt (1984 ) Hayes, Wheelwright & Clark (1988 ) Prahalad & Hamel (1990 ) Chandler (1990 and Teece & Pisano (1994 ). Rumelt (1991 finds that 46% of the variance obeys stable business unit effects and that 8% corresponds to stable industry effects. These conclusions indicate that the loci of business profitability are to be found in the provision Some authors have found a positive link between R&D intensity and performance or sales growth, whether at the firm level (e.g. Mansfield, 1968a, b; Branch, 1973 6 ; Buzzell, Gale & Sultan, 1975; Grabowski & Mueller, 1978; Granstrand, 1982 Granstrand, , 1998 Jarrell, 1983; Odagiri, 1983; Connolly & Hirschey, 1984; Baily & Chakrabarti, 1985; Lunn & Martin, 1986; Franko, 1989; Capon, Farley & Hoening, 1990) or at the industrial level (e.g. Scherer, 1965a; Leonard, 1971) . Scherer (1965a) finds the growth in profits to be positively correlated with inventive output, as measured by the number of patents. Innovatory activity positively influences profits, facilitating sales growth. The revision carried out by Lenz (1981) on performance determinants identifies technological resources, amongst others. Griliches (1981) finds a relationship between a firm's market value and its intangible capital, approximated by costs incurred on R&D and number of patents. Granstrand & Oskarsson (1994) show the major impact of technological diversification on increased R&D spending and on sales 7 , although with a time lag. These authors observe a mutually reinforcing tendency between R&D spend and sales over time, although with varying time lags and different causal intensities. However, Coff (1997) suggests that the causal relationship between intangible resources and firm results is often ambiguous.
In general, work analyzing the influence of diversification strategies on results has
shown the superiority of related diversification as against non-related, since the former allows the exploitation of synergies (e.g. Rumelt, 1974 Rumelt, , 1982 Bettis, 1981; Yip, 1982; Bettis & Mahajan, 1985; Palepu, 1985; Hitt & Ireland, 1986; Hamilton & Shergill, 1993) . However, there are not conclusive (Ramanujam & Varadarajan, 1989) . These authors suggest an explanation based on the fact that the majority of the studies are based on cross sectional data, which suffers from an incapacity to determine the real relationship between diversification and results.
For Dess, Gupta, Hennart & Hill (1995: 359) diversification studies in general are centered more on results than on causes. On this, the business growth analysis carried out by Penrose (1959: 134) lead to priority being given to related diversification as against nonrelated. McDougall & Round (1984) do not find significant differences in the results of diversified and non-diversified firms. However, technologically based diversification appears to have resulted in superior performance; the combination of technological opportunities and diversified firms gives favorable results. Hill & Hansen (1991) analyze the relation between the change determinants in diversification, among which they include R&D intensity in one equation and diversification 7 These authors (356) put forward several reasons why technological diversification, aimed at taking advantage of technological opportunities, may increase sales: -Static economies of scale, on using the same or similar technologies for several products, meaning low adaptation costs due to high flexibility or applicability.
-Dynamic economies of scale, since learning processes are improved -Different technologies have the potential to cross-fertilize others, producing new functions and improvements in products and processes strategy and performance in another. In this way, the following relation is found implicitly: R&D intensity < Changes on diversification < Changes on performance. Soni, Lilien & Wilson (1993) use a structural equations model to measure the simultaneous impact of market structure, business size and diversification on innovation and results. These authors find a positive relationship between innovation and diversification and between innovation and performance (in terms of sales growth) and an inverse relation between diversification and performance. 
Propositions 3 and 4. Ceteris paribus, technological resources and corporate diversification in a given moment in time (t), and their interaction during period n, will determine corporate performance in the future (t+n). A positive influence is to be expected from the accumulation of technological resources and from related diversification.
To finish this section, it is necessary to emphasize that the framework proposed in this study does not seek to ignore the other factors which may intervene in the phenomenon analyzed. The aim is to try and simplify its nature, from an RBV point of view, in order to underline the importance of the interaction between technological intangibles and corporate diversification (even though there are other determinants for the two variables) and their influence on performance (although this is determined by other factors not considered here). representative Spanish manufacturers (excluding power generating plants and extraction companies). The sample has been used in other studies on diversification (Merino & Rodriguez, 1997) . Since the available SBS data covers the 1990-1997 period, the accumulation of resources was studied for that same period. Companies which merged during the period were excluded; from the SBS total, there were 828 companies which were valid for this study. This data source contains adequate information for the contrasting of the hypotheses set forth here. The empirical analysis was carried out using a simultaneous equation model. The SBS considers the Spanish 2-digit classification (CNAE-74), which provides the sectors in the manufacturing activity that appear in Table 1 : 
Measurements Corporate diversification
Corporate diversification is measured using the entropy index (Jacquemin & Berry, 1979; Palepu, 1985) , calculated as follows:
where P j is the share of segment j in the firm's sales and ln (1/P j ) is the weight for each segment j. Related diversification (RD) is defined as the diversification arising from operating in 3-digit segments within a 2-digit CNAE-74 industry group (with industry group sales as the sales reference). Unrelated diversification (UD) is defined as the diversification arising from operating between 2-digit industry groups (with total company sales as the sales reference).
Total diversification (TD) is the sum of RD and UD. Chatterjee & Blocher (1992) and Hoskisson, Hitt, Johnson & Moesel (1993) find that the entropy index shows good construct validity in relation to other diversification measurements. Montgomery (1982) finds a high degree of correspondence between the objective measures based on SIC codes and the categories proposed by Rumelt (1974) .
Diversification Relatedness (DR) is a measure for the diversification direction which is calculated on the basis of entropy indices RD and UD (Hoskisson & Johnson, 1992) , where DR = RD / TD. For a diversified firm (present in more than one business area with a disaggregation of more than 4 digits CNAE), the DR index takes values close to 1 when related diversification is more important, and close to 0 when the unrelated type is prevalent.
DTD represents the evolution of the degree of diversification over the period analyzed (Hill & Hansen, 1991) . It is calculated from the difference between the TD in 1997 and 1990.
Positive values mean an increased diversification, and negative values a reduction. A revision of the literature was not able to establish a determined sign for influence on Growth.
DRD represents the evolution of the degree of relation of the diversification over the 
Technological Intangibles
Adams (1999: 503) uses a firm's R&D spending over the previous five years as a proxy for its knowledge. Balakrishnan & Fox (1993) , Bettis (1981) , Griliches (1981 ), Caves (1982 , Lecraw (1984) , Hill & Snell (1988) , Chatterjee & Wernerfelt (1991) , Mahoney & Pandian (1992: 367) , Chatterjee & Singh (1999) and Silverman (1999) among others measure technological resources on the basis of R&D spending in one financial year, weighted by the sales figure. Acs, Audretsch & Feldman (1994) consider that R&D spending is a good indicator of innovative output, since the empirical results suggest that such outputs increase with higher R&D spending in all businesses. This agrees with the predominant models of technological change, with Griliches (1979) being the exponent, in which innovative output is the product of knowledge generating inputs, with R&D as the most notable. In this present study, R&D is the average R&D investment during the period 1990-97, weighted by the sales figure for that period. A positive influence on Growth is expected.
Performance
Growth is the indicator of a firm's results: average annual growth of sales revenue during the period 1994-97, in units (Branch, 1973; Odagiri, 1983; Barton & Gordon, 1988; Soni et al, 1993; Wiersema & Liebeskind, 1995; Slater, 1996) . Profitability and increases in sales are widely accepted as indicators of results and business success in the literature. Hamilton & Shergill (1993) refer to the ROE, ROA and averaged percentage rate of annual sales growth. Bettis & Mahajan (1985) use a rate for average sales growth over five years.
This study uses growth as the performance indicator, because the information available in the SBS does not permit an adequate calculation of profitability for the purposes required here. The sample includes only those companies who use internal development. This mitigates the possible problem of management discretion in growth decisions, more associated with development via mergers and acquisitions.
The calculation for intangible resources accumulation and diversification variation were made for the 1990-97 period. However, it will be seen that the average variation in sales revenue growth is calculated for 1994-97. This was done in order to introduce a time lag between the strategic diversification decisions, R&D investment and their influence on the results. On this point, Comanor & Scherer (1969) suggest a time lag of over two years between the introduction of new products and results from it. Kamien & Schwartz (1982) suggest a one to two year lag period. Successful R&D tends to produce a growth in average sales with a time lag (Granstrand & Oskarsson, 1994) .
Control variables
Size. As stated by Schumpeter (1950) and Galbraith (1952) Chatterjee & Wernerfelt (1991) and Bettis (1981) use -1/log(total assets) as a proxy for size, Connolly & Hirschey (1984) give 1/sales, while Grant & Jammine (1988) suggest ln (total assets). In this study, Size = 1 -1 / ln (Sales 90 ). A positive influence is expected by size on R&D and DTD/DRD , with undetermined influence on Growth.
Sector. The influence of industrial sector on business results is widely recognized in work on Industrial Economics (Porter, 1980 (Porter, , 1985 . For Hill & Hansen (1991: 187 ) the causes and consequences of diversification are industry-dependent. Cohen, Levin & Mowery (1987) identify differences between industries as regards innovative activity. For Levinthal (1995: 27) the relation between diversification and R&D intensity is determined by a firm's environment.
The influence of the industry involved for each of the model's equations is defined in the following variables.
IGrowth is average sales growth for the industry (see Table 1 ) during 1994-97. A positive influence is expected on Growth. IDTD is the average variation in TD for each industry, for 1990-97. IDRD is the average variation in RD for each industry during 1990-97.
There is no a priori expectation for a particular sign for the influence of IDTD and IDRD on DTD and DRD respectively. IR&D is the average R&D investment during the period 1990-97 weighted by the sales figure for that period, for each industry. A positive influence is expected on R&D. Orr (1974) and Hitt, Hoskisson, Johnson & Moesel (1996) is what favors the generation of synergies (Teece, 1986; Dierickx & Cool, 1989; Amit & Schoemaker, 1993: 39; Foss, 1998: 146; Teece, 1998; Dosi, Nelson & Winter, 2000: 6; Vicente-Lorente, 2001 ). Within the intangibles, human resources play an important role as a source of competitive advantage (Lado & Wilson, 1994; Hitt, Bierman, Shimizu & Kochhar, 2001 ) and in innovation performance (Michie & Sheehan, 1999; Laursen & Foss, 2000) . This leads to the inclusion of the relationship between technological resources and human resources as favouring the generation of synergies and therefore improving the results of the accumulation of technological intangibles.
HR : As a proxy for human resources, this is calculated as the proportion of personnel with a University qualification compared to the whole workforce, for 1990 and 1994 (the years in which this information is available in the SBS). A positive influence on R&D is expected.
Estimation and evaluation
In order to test the various propositions of the proposed model (see Figure 2) , a
Simultaneous Equation Model (SEM) was specified for empirical investigation. This econometric technique has been used in other studies on corporate strategy (e.g. Chatterjee & Singh, 1999; Zou & Özsomer, 1999) . The SEM model hypothesizes that (1) technological resources influence the direction of diversification (extent and degree of relatedness), (2) the direction of diversification (extent and degree of relatedness) influences the accumulation of technological intangibles, (3) the direction of diversification affects performance, and (4) the accumulation of technological intangibles affects performance. Some other control variables were also included, referencing to size and industry, together with an indicator for human resources. These instrumental variables were included because they are critical for model identification.
Mathematically, the empirical model is characterized by the following simultaneous equation:
The estimation of the proposed model was made by minimum squares (2stages) procedures for simultaneous equation models. The statistical significance of each equation
was tested by computing F-statistic. The statistical significance of estimated path coefficients was tested by computing a t-statistic. Conventional levels of significance were used to evaluate the substantive and statistical importance of the path coefficients. Table 2 presents the correlations for all the variables used in the study. It can be seen that the correlations are coherent for the hypotheses offered. The results obtained support the model given in Figure 2 . Specifically, firm growth is significantly influenced by R&D intensity (γ= 0,3212, p < 0,01), which supports Proposition 4.
Results
Preliminary analysis
Thus, the accumulation of technological resources positively influences firms results.
Company growth is also determined by the extent of diversification, with significant coefficients (γ = 1,0312, p < 0,05), and the degree of relatedness of diversification, with a notably higher significance coefficient (γ = 0,0543, p < 0,01). This finding supports Although the results may be statistically significant, the variance explained in each equation is small. There is obviously a lot of noise in the variables, especially for measures such as the entropy measure. However, one has to bear in mind the limited number of variables considered (R&D, extent and degree of relation of diversification, size, sector, and human resources). The suggestion is that a series of variables exists which are not included here, as manifested in studies analyzing the determinants of diversification and technological resource accumulation separately. Nonetheless, it does appear that the proposed model is quite robust given the limitations of the data.
Discussion
This study's aim was to examine the dynamic nature of the relationship between technological resources and corporate diversification and the influence of this on performance.
The results for Spanish industrial companies are in general terms coherent with other work which has approached the phenomenon partially, with single-equation models.
As suggested by the model, the accumulation of technological intangibles over time has an influence on the evolution of corporate diversification, favoring related diversification.
This agrees with studies carried out under a Resource-Based View which have analyzed the relationship (e.g. Chatterjee & Wernerfelt, 1991; Montgomery & Hariharan, 1991; Silverman, 1999) and with other work from Strategic Management (e.g. Chenhall, 1984; Reed & Luffman, 1986; Robins & Wiersema, 1995) or Economics (e.g. Scherer, 1965a,b; Lemelin, 1982; MacDonald, 1985) . Also, model analysis has confirmed that the evolution of diversification over time influences the accumulation of intangible resources. This agrees with other studies which have considered this influence from Economics (e.g. Scherer, 1984; Scott, 1990 Scott, , 1993 Jovanovic, 1993) or Strategic Management (e.g. Chen, 1996; Granstrand et al, 1997) .
It is seen that the carrying out of R&D activities favors entry of a company into different, related activities. However, a presence in different sectors appears to negatively influence the accumulation of technological resources.
The analysis of the influence of technological resources and diversification on performance offers interesting conclusions. However, an integrated analysis allows for contrasting of the consistency of the two approaches. The model proposed in this study supports these two streams, since a positive influence is seen on performance by both related diversification and the accumulation of intangible resources. These results agree with and support the RBV approach to business growth (e.g. Penrose, 1959; Schulze, 1994) .
The importance of the complementarity between different types of intangible resources and technological ones should also be underlined. Those firms which are stronger in Human
Resources appear to make better use of their R&D investment. Furthermore, the influence of size and sector are also determinant, as manifested by works in Industrial Economics.
When comparing these results with other work, one has to bear in mind that the sample's companies are much smaller and less diversified than those typically used in this area of research. In addition, the empirical study used a sample which contained only companies which used internal growth as their exclusive development route; this should be taken into account as it may influence the results obtained. Some studies have shown an influence by mode of diversification on the accumulation de technological resources (e.g. Hall, 1988 Hall, , 1990 Hitt, Hoskisson, Ireland & Harrison; , Hoskisson & Johnson, 1992 or on the type of diversification (e.g. Yip, 1982; Gaughan, 1991; Chatterjee & Singh, 1999) .
Conclusions
This study has analyzed the relationship between the direction of corporate diversification, technological resources and performance, proposing a dynamic framework between the three. This may help to obtain a more integrated vision of the relationship between resources, strategy, and performance. It has also allowed the integration of several research topics in Strategic Management and has underlined the cross-fertilization between Economics and the RBV as an integrating focus in Strategic Management 8 .
A simultaneous and longitudinal analysis was carried out in which the influence on the results was time lagged and analyzed simultaneously to determine combined effects. Despite the exploratory nature of the model proposed, the results obtained from the empirical analysis show a reasonable support for the hypotheses presented by it. From the simultaneous analysis of the hypotheses, it can be concluded that technological resources do have an influence on corporate diversification, although diversification also influences the intensity of the R&D undertaken. From this relationship, it can be concluded that resources and strategy influence performance both directly and indirectly, through their interaction.
Although this is the first study in the literature that has employed a simultaneous modeling framework to probe reciprocal relationships between corporate diversification and intangible resources, there appears to be sufficient evidence to conclude that reciprocity between the two is a tenable proposition.
The results obtained in this study appear to support the RBV postulates, considered from a dynamic perspective. They may also be useful for managers, since they make obvious the need to consider technological and diversification strategies from an overall perspective, which will lead to better performance.
